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SPECIFICATION 

1. Title of the Invention: DISK RECORDING AND REPRODUCING 
DEVICE 

2. CLAIM 

A disk recording and reproducing device comprising: 

a recording data generating means for generating 
recording data signals by sequentially applying addresses in 
block units to data to be recorded in accordance with a 
predetermined recording format, and inserting the address 
block between synchronization signals; 

a disk recording and reproducing mechanism for 
recording and reproducing the recording data signals 
generated by the recording data generating means on a 
writable disk using a pick up; 

an end address value detecting means for detecting the 
end of a previously recorded part of a disk on which 
recording data signals have been written, and detecting the 
address value of an address block positioned at this end; 

a subtraction address generating means for generating a 
subtraction address value by subtracting a predetermined 
value from the end address value detected by the detecting 
means; 

a subtraction address value searching means for moving 
the pick-up to the recording position of the subtraction 
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address value; 

an address match detecting means for detecting when an 
address in a regenerated signal reproduced from a position 
searched by the subtraction address value searching means 
matches the end address value; 

a synchronization signal detecting means for detecting 
a synchronization signal from a reproduced signal during 
reproduction by the address match detecting means; 

a switching means for switching the reproducing state 
to the recording state by the synchronization signal part 
after the address block has been reproduced when a matching 
address is detected by the address match detecting means; 
and 

a postscript recording preparing means for generating 
postscript recording data via the recording data generating 
means during the reproduction period of the address match 
detecting means, and transmitting the postscript recording 
data to the disk recording and reproducing mechanism when 
the switching means switches to the recording state. 

3- DETAILED DESCRIPTION OF THE INVENTION 

[OBJECTS OF THE INVENTION] 

(FIELD OF THE INVENTION) 

The present invention relates to a disk recording and 
reproducing device for recording and reproducing information 
signals on a writable disk, and more specifically relates to 
a device capable of postscript recording of new information 
continuing from previously recorded information- 

(PRIOR ART) 
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In recent years there has been progress in the 
development of disk recording and reproducing devices which 
record and reproduce information signals on, for example, an 
optical disk- Although various types of recording methods 
have been considered for such devices, all such methods must 
be capable of postscript recording. In this case, in order 
to effectively use the recording capacity of the disk, it is 
desirable to detect the end of the previously recorded part, 
so as to allow recording of new information continuously 
from the previously recorded information. In previously 
considered methods, postscript recording is performed with a 
predetermined space separated from the end of the a 
previously recorded part, as shown in Fig. 5(a), so as to 
prevent overwriting the postscript recording part over the 
previously recorded part. When a disk recorded in this 
manner is reproduced, there is are blank parts between the 
data in the reproduced signals. In this instance, when 
continuously reproducing each information, tracking 
dislocation occurs at the blank part during reproduction, 
and there is concern that synchronous periods will 
degenerate and become unreproducible . Therefore, methods 
which insert null data in the blank space have been 
considered, as shown in Fig. 5(b), however, these methods 
inevitably reduce the capacity for recording data on the 
disk. 

(PROBLEMS THAT THE INVENTION IS TO SOLVE) 

An object of the present invention is to provide a disk 
recording and reproducing device which is capable of 
improving the formation of a blank part during conventional 
postscript recording, inserting null data therein, and 
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accomplishing accurate postscript recording continuously at 
the prerecorded part, and is further capable of thereby 
increasing the disk recording capacity. 

(STRUCTURE OF THE INVENTION) 

(MEANS OF SOLVING THE PROBLEMS) 

The disk recording and reproducing device of the 
present invention includes a recording data generating means 
for generating recording data signals by sequentially 
applying addresses in block units to data to be recorded in 
accordance with a predetermined recording format, and 
inserting each address block between synchronization 
signals; a disk recording and reproducing mechanism for 
recording and reproducing the recording data signals 
generated by the recording data generating means on a 
writable disk using a pick up; an end address value 
detecting means for detecting the end of a previously 
recorded part of a disk on which recording data signals have 
been written, and detecting the address value of an address 
block positioned at the this end; a subtraction address 
generating means for generating a subtraction address value 
by subtracting a predetermined value from the end address 
value detected by the detecting means; a subtraction address 
value searching means for moving the pick up to the 
recording position of the subtraction address value; an 
address match detecting means for detecting when an address 
in a regenerated signal reproduced from a position searched 
by the subtraction address value searching means matches the 
end address value; a synchronization signal detecting means 
for detecting a synchronization signal from a regenerated 
signal during reproduction by the address match detecting 
means; a switching means for switching the reproducing state 
to the recording state by the synchronization signal part 
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after the address block has been regenerated when a matching 
address is detected by the address match detecting means; 
and a postscript recording preparing means for generating 
postscript recording data via the recording data generating 
means during the reproduction period of the address match 
detecting means, and transmitting the postscript recording 
data to the disk recording and reproducing mechanism at the 
time the switching means switches to the recording state. 

(EFFECT) 

The disk recording and reproducing device of the 
aforesaid structure detects an end address value among 
previously recorded data, searches for a position for 
recording a subtraction address value obtained by 
subtracting a predetermined value from the end address 
value, and reproduces the signal from this position and 
detects a match between the end address value and an address 
value in the reproduced signal. During the reproduction 
period, postscript recording is performed together with the 
detection of a synchronization signal from the reproduced 
signal. Then, when an address match is detected, the 
reproduction state is switched to the recording state by the 
synchronization signal, and postscript recording starts. ^ 

(EMBODIMENTS) 

An embodiment of the present invention is described 
hereinafter with reference to Figs. 1 through 4. The 
following description pertains to an optical disk recording 
and reproducing device, wherein the optical disk has guide 
channels used for tracking formed in a spiral shape from the 
inner circumference toward the outer circumference, and the 
disk recording device performs recording and reproduction by 




means of the disk recording and reproducing unit by 
irradiating the guide channel of the disk by a light beam so 
as to form or detect bits corresponding to information 
signals (data) and record or reproduce the information 
signal - 

Fig. 1 shows the structure of the disk recording and 
reproducing device. In the drawing, reference number 11 
refers to a system controller for general control of the 
optical disk recording and reproducing device. The system 
controller 11 receives an operation signal SC via the 
operation of an operation switch (record, reproduce, stop, 
search and the like) not shown in the drawing, and generates 
a suitable control signal corresponding to the operation. 
Furthermore, reference number 12 refers to an input terminal 
for inputting an information signal Sin to be recorded, and 
the information signal Sin supplied to the input terminal 12 
is supplied to a recording data generating circuit 13. The 
recording data generating circuit 13 sequentially digitizes 
the input information signals when a record preparation 
signal Fl, described later, is input, and the generated 
recording data are transmitted to a recording format encoder 
14 each time a read command is supplied from the recording 
format encoder 14. The recording format encoder 14 encodes 
the recording data so as to conform to a predetermined 
recording format, and after allocating the recording data to 
blocks having rules of fixed periodicity (e.g., in digital 
audio disk format, the interleave length becomes the block) , 
an address is attached to each block to convert each block 
to an address block, such that the recording data, which 
have been converted to blocks having a start signal at the 
top, are inserted between the synchronization signals, and 
output in this form. Then, the encoded recording data are 
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transmitted to a recording data start detecting circuit 15. 
When the recording data start detecting circuit 15 detects a 
recording format synchronization signal after having 
detected a start signal at the top of the input data, a 
write counter 16 is operated, and the recording data are 
written to a buffer memory 17. 

The buffer memory 17 holds the recording data 
temporarily; sequential recording data are written according 
to the write address from a write counter 16, and 
sequentially written recording data are read in accordance 
with a write address from a read counter 18. The writing of 
the recording data is performed until a read stop control 
signal SCI is supplied from the system controller 11. The 
recording data read from the buffer member 17 is transmitted 
to a recording start timing circuit 20 through an exclusive- 
OR circuit (EX-OR circuit) 19. The recording start timing 
circuit 20 sequentially delays the recording data based on a 
flag F5, described later, and the delayed recording data are 
transmitted to a disk recording and reproducing mechanism 
not shown in the drawing through an output terminal 21. The 
disk recording and reproducing mechanism enters a disk 
recording state, disk reproducing state, or reproduction 
search state in accordance with a pick-up control signal SC2 
output from the system controller 11, and when recording 
data Dout are input, the disk recording and reproducing 
mechanism enters the recording state and the recording data 
Dout are recorded on the disk. 

Reference number 22 in the drawing is a reproduction 
signal input terminal, and this input terminal 22 receives 
the reproduced data Din read from the disk by the disk 
recording and reproducing mechanism. The reproduced data Din 
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is supplied to an RF signal detecting circuit 23 and an 
address decoder 24. The RF signal detecting circuit 23 
detects the presence of a signal during reproduction; when a 
signal is input, the RF detecting circuit 23 transmits the 
detected data signal to the address counter 25, 
synchronization counter 26, synchronization signal latch 
circuit 27, and system controller 11. Furthermore, the 
address decoder 24 decodes the address in the reproduced 
data signal, and outputs this address value to the address 
counter 25. 

The address counter 26 sets the address value of the 
end of the reproduced signal supplied from the RF signal 
detecting circuit 23, and the value obtained by subtracting 
a predetermined value from the end address value, and 
transmits a recording preparation signal Fl to the recording 
data start detecting circuit 15, write counter 16, and read 
counter 18, and sets each circuit to the recording 
preparation state, and transmits an address search command 
signal F2 for starting an address search to the system 
controller 11. Then, when the subtracted address value and 
the address value in the reproduced data signal match, a 
reproduction signal F3 for performing normal reproduction is 
transmitted in place of the address search command signal 
F2, and at the same time the address value is reset and a 
start signal F4 is transmitted to the synchronization 
counter 26. 

The synchronization counter 2 6 is actuated by the start 
signal F4 from the address counter 25; an internal 
synchronization loop counter is activated by a 
synchronization signal in the reproduced data signal, and 
this loop is synchronized to the synchronization signal. 
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Then, the obtained synchronization signal first generates a 
trigger pulse, and after this pulse attains a predetermined 
value set in the address counter 25, a flag F5 is set, the 
read counter 18 and recording start timing circuit 20 are 
actuated, and data are read from the buffer memory 17. At 
the same time, the generated trigger pulse PO is transmitted 
to the synchronization signal latch circuit 27. The 
synchronization signal latch circuit 27 retains the polarity 
of the start bit of the synchronization signal by pulse PO 
from the synchronization counter 26, and suitably inverts 
the output of the EX-OR circuit 19 in accordance with the 
retained polarity. 

The operation of the above structure is described below 
with reference to Figs. 2 through 4. 

Fig. 2 shows the structure of the recording data 
(reproduced data) when data are created using a digital 
audio disk format; the recording data generated by the 
recording data generating circuit 13 are allocated in blocks 
by the recording format encoder 14, and a synchronization 
signal and address are attached to produce an address block. 
Recording formats such as those for video disks and the like 
may be similarly considered since the address signal is 
inserted in the data. A half cycle of the synchronization 
signal is added to the end of the converted recording data. 

Fig. 3 is a flow chart showing the overall operation 
flow of the device. That is, when postscript recording is 
specified in this device (step a) , first, the pick-up is set 
in the reproducing state for recording and reproducing to 
disk, and after track jump and reproduction are repeated in 
searching for the end of the previous recording track, the 
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track is jumped to the end recording track or in the 
direction of recording a few tracks from the end recording 
track (step b) , and the end address value of the previous 
recording is read (step c) . This operation is accomplished 
by the RF signal detecting circuit 23, address decoder 24, 
address counter 23, and system controller 11. 

The end address value of the reproduced data obtained 
as described above is transmitted to the address counter 25. 
This time, the address counter 25 sets the input address 
value, and sets a value obtained by subtracting a 
predetermined value from the address value, and 
simultaneously transmits an address search command signal F2 
to the system controller 11 to instruct the pick-up to track 
jump and search for the set subtraction address value (step 

d) . Then, when an address value matching the subtraction 
address value set by the address search is detected (step 

e) , and a recording preparation signal Fl is transmitted to 
the recording data generating circuit 13, recording data 
start detecting circuit 15, write counter 16, and read 
counter 18. In this way, the read data Sin are sequentially 
digitized according to a predetermined format, and written 
to the buffer memory 17. Furthermore, at this time the 
address counter 25 transmits a reproduction command signal 
F3 to the system controller 11 in place of the address 
search command signal F2 . In this way, the pick-up is set to 
the normal reproduction state. Reproduction is performed to 
the end of the previously recorded data (step f ) , and the 
address counter 25 transmits a recording start signal F4 to 
the synchronization counter 2 6 when an address which is 
identical to the previously set end recorded address value 

is detected- 
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When the synchronization counter 26 receives the start 
signal F4, a flag F5 is generated and transmitted to the 
read counter 18 when recording starts at the next 
synchronization signal position. The read counter 18 starts 
operating when the flag F5 is received, and sequentially 
reads the data recorded in the buffer memory 17. The read 
data are transmitted to the EX-OR circuit 19. The latch 
circuit 27 latches the polarity of the first bit of the 
synchronization signal from the reproduction data Din via 
the trigger pulse PO output from the synchronization counter 
26. If the latched polarity is high level, recorded data 
from the buffer memory 17 are inverted and output, whereas 
when the polarity is low level, the recorded data are output 
directly- The recorded data output from the EX-OR circuit 19 
are transmitted to the recording start timing circuit 20, 
the reproduced data Din and synchronization timing are 
aligned, and transmitted to the disk recording and 
reproducing mechanism and recorded on the disk. 

Thereafter, when the stop switch is operated, the 
system controller 11 transmits a stop control signal SCI to 
the memory 17, and reading from the memory 17 is stopped at 
the half cycle of the synchronization signal. In this way, a 
half synchronization signal is attached to the end of the 
recorded data Dout. 

The output time of the recording data of the recording 
start timing circuit 20 may be set as shown in Fig. 4. That 
is, as shown in part (a) of the same drawing, when a half 
synchronization signal at the end of the reproduced data Din 
is [0] level (i.e., the bit is not formed by the recording 
laser turned OFF) , recorded data are output from the former 
half cycle of the synchronization signal cycle. Conversely, 
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as shown in part (b) of the same drawing, when a half 
synchronization signal at the end of the reproduced data Din 
is [1] level, recorded data are output from the latter half 
cycle of the synchronization signal cycle. In this way, the 
previously recorded part and the postscript recorded part 
can be linked without destroying the synchronization signal. 

Accordingly, in the case of the aforesaid structure, 
when postscript recording of data to the disk is performed, 
the postscript recording data can be recorded continuously 
to the previously recorded data without forming blank space 
between written data, and without disrupting the 
synchronization signal in the written data. In this way, 
there is no tracking dislocation, and reproduction is 
accomplished smoothly and continuously from the inner 
circumference to the outer circumference, such that writing 
capacity of the disk is effectively increased. 

[EFFECTS OF THE INVENTION] 

The invention described above provides a disk recording 
and reproducing device capable of accurate postscript 
recording continuous to a previously recorded part, thereby 
essentially increasing the data memory capacity. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block circuit view showing an embodiment of 
the disk recording and reproducing device of the present 
invention; 

Fig. 2 illustrates the structure of recording data 
according to a recording format suitable for the embodiment; 

Fig. 3 is a flow chart showing the overall operation 
flow of the embodiment; 
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Fig- 4 illustrates the reproduction/recording switch 
timing of the present embodiment; and 

Fig. 5 illustrates the reproduced data pattern of a 
conventional device . 

11) System controller 

13) Recording data generating circuit 

14) Recording format encoder 

15) Recorded data start detecting circuit 

16) Write counter 

17) Buffer memory 

18 ) Read counter 

19) EX-OR circuit 

20) Recording start timing circuit 

23) RF signal detecting circuit 

24) Address decoder 

25) Address counter 

26) Synchronization counter 

27) Synchronization signal latch circuit 
Sin) Information signal 

SC) Operation signal 
Dout) Recorded data 
Din) Reproduced data 

Fl) Postscript recording preparation signal 

F2) Address search command signal 

F3) Reproduction command signal 

F4) Recording start signal 

F5) Flag 

PO) Trigger pulse 
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